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(71) We, N.V, RAYCHEM S^., a 
Belgian Company, of 692 Diestsesteenweg, 
3200 KesseHo, Belgium, do hereby declare 
the invention, for winch we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 
statement: — 

The present invention relates to an 
electrical connector suitable for making an 
electrical connection between at least two 
electrical conductors, for example the 
conductors in a coaxial or shielded cable, 
and an electrical component, for example a 
printed <±:cuit board. 

Numerous methods have been proposed 
for making an electrical connection 
between coaxial cables and printed circuit 
boards. One previously proposed device for 
making such a connection comprises ^ 
of heat-shrinkable sleeves, each of which 
contains a ring of solder. An end {portion of 
one of the sleeves is received within, and is 
firmly bonded to, an end portion of the 
other sleeve to fonn, in effect, a single heat- 
shrinkable sleeve containing two solder 
rings. The device includes a sin^e prein- 
stalled pin of round cross-section having 
each of its ends in a part of the sleeve and 
having its central region such that it can be 
cut to give two separate parts of the pin, 
which parts can be positioned in a desired 
place. The central region of the pin 
maint^iTis the desired shape of the pin when 
the device is installed (by heating to cause 
the heat-shrinkable sleeve to shrink and the 
solder to fuse) on the stripped end of the 
coaxial cable. When the device has been 
installed on the cable, the pin is cut and the 
two parts of the pin can be inserted in ap- 
propriately spaced holes in a printed circuit 
board. 

While the above-described device is very 
useful in many situations, it has the disad- 
vantage that the spadng between the two 
parts of the pin obtained after cutting is 
determined by the shape of the pin (and thus 
by the manufacturer), and that a different 
device is ther fore required for each board 



having a different hole spacing. This disad- 50 
vantage is a considerable one as spacings on 
print^ circuit boards are not standard: small 
variations can occur, for example, between 
metric and British system boards (a metaic 
board, for example, having a 5 mm spacing 55 
while the corresponding British board may 
have a spacing of 0.200 inch = 5.08 mm), 
while large variations (for example from 
2.54 mm (0.1 inch) to 635 mm (0.25 inch)) 
can occur between one user and another. 60 
The manufacturer is thus faced with the 
problem of supplying many different 
devices, each with a different pin. 

The present invention provides an 
electrical connector comprising a first 65 
hollow member having first and second ends 
at least the first of which is open, a first 
electrically conductive member retained in 
or integral with the first hollow member, at 
least part of which electrically conductive 70 
member extends beyond the second end of 
the first hollow member, a second hollow 
member having first and second open ends, 
a second electrically conductive member 
retained in or integral with the second 75 
hollow member, at least part of which 
second electrically conductive member 
extends beyond one of the ends of the 
second hollow member, the first end of the 
first hollow member being slidably retained 80 
in the second hollow member, and the two 
electrically conductive members being 
electrically insulated from each otiier. The 
invention also pro\ides a method of making 
an electrical connection between an 85 
electrical component and at least two 
electrical conductors, in which metiiod the 
connector of the invention is used. The 
connector of the invention may,^ for 
example, be used in conjunction with a 90 
cable comprising at least two conductors, 
for example a coaxial or shielded cable. 
Alternatively, it may, for example, be used 
in conjunction with two or more non-coaxial 
insulated conductors, for example the 95 
conductors in a twisted pair of conductors. 

It is to be und rstood that, in tiiis 
specification, an "open" end is an end which 
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. IS capable of r ceiving an object to be 
connected; thus the end of a beat- 
recoverable sleeve which is recovered into 
close contact with a pin is not said to be 
5 open. The first hollow member is preferably 
sHdably retained in the second hollow 
member in such a way that it cannot be 
withdrawn from the second hollow member 
not matter which way it is moved relative to 

10 the second hollow member. It is to be 
understood, however, that the expression 
"slidably retained" used above also includes 
the case wherein the first hollow member 
cannot be completely withdrawn from the 

15 second hoUow member if it is moved in one 
direction relative to the second hoUpw 
member, but can be completely withdrawn 
if it is moved in the other direction. 
As the end of the first hollow member in 

20 the article of the invention that is received 
in the second hollow member is slidable in 
the latter member, the spaing between the 
two electrically conductive members can be 
adjusted (withm the limits imposed by the 

25 dimensions of the article) to any desired 
value. The invention thus makes it possible 
to provide a connector which can be used, 
for example, with printed circuit boards 
haimcLg di&erent hole spacings and it is not 

30 necessary, as was previous^ the case, to 
make a separate connection device for each 
hole spacing. 

When the connector of the invention is 
used to make an' electrical connection 

35 between, for example, a circuit board and 
two conductors, the spacing between the 
electrically conductive members may be 
adjusted to the desired value and the 
electrically conductive members may be 

40 inserted in the holes in the board and 
secured thereto by any desired method. The 
end of the conductors are stripped to 
expose a length of each of them and are 
inserted in the connector so that one of the 

45 conductors (the inner conductor in the case 
of a coaxial cable) is adjacent to the first 
electrically conductive member and the 
other (the outer conductor in the case of a 
coaxial cable) is adjacent to the second 

50 electrically conductive member. It will be 
understood that stripping must be carried 
out in such a way that there is no electrical 
contact between the two conductors or 
between a conductor and the electrically 

55 conductive member other than the one to 
which is to be electrically connected. An 
electrical connection is then made between 
each conductor and the respective elec- 
trically conductive member. In a preferred 

60 embodiment of the invention (see below) 
wherein each hollow member comprises a 
heat-shrinkable sleeve of electrically in- 
sulating material and each sleeve has a 
quantity of solder therein, the electrical 

65 connections can be made merely by heating 



the article to cause the sleeves to shrink and 
the solder to fuse. Wh re the conductors and 
the connector are such as to make this 
possible, the electrical connection between 
one of the conductors and the respective 70 
electrically conductive member may be 
made before the other conductor is 
positioned adjacent to its respective 
electrically conductive member. 

The above installation steps may, if 75 
desired, be reversed, so that the connector 
of the invention is first installed on the 
conductors, or one of the conductors, (care 
being taken to maintain the desired spacing 
of the electrically conductive members) and 80 
the electrically conductive members are 
then connected to the electrical component, 
for example, a printed circuit board. 
Moreover, the connector of the invention 
can, of course, be used for more than two 85 
conductors provided that a hollow member 
and an electrically conductive member is 
provided for each conductor. If, for 
example, a third hollow member is 
provided, the fii«t open end of the second 90 
hollow member may, if desired, be slidably 
retained in an open end of the third hollow 
member. Thus the invention also provides a 
connector according to the invention, which 
also comprises a third hollow member 95 
having first and second open ends, a third 
electrically conductive member retained in 
or integral with the third hollow member, 
the third electrically conductive member 
being electrically insulated firom the first 100 
and second electrically conductive mem- 
bers. 

The connector of the invention comprises 
means for preventing complete withdrawal 
of the first hollow member from tiie second 105 
hollow member in at least one direction. 
Advantageously, the first end of tiie Gist 
hollow member is captive in the second end 
of the second hollow member, in which case 
the second electrically conductive member 110 
advantageously extends beyond the second 
end of the second hollow member. Thus, for 
example, the first end of the first hollow 
member may comprise a portion having a 
larger outer diameter than the remainder of 115 
the member and/or the second end of the 
second hollow member may comprise a 
portion of smaller inner diameter than the. 
remainder of the member. The larger or 
smaller diameter portion may be obtained, 120 
for example, by providing the hollow 
member with a fiared or necked-down 
portion, as appropriate. Alternatively, or in 
addition, the outer or inner diameter of a 
portion of a hollow member may be 125 
modified by providing a layer of a suitable 
material on the exterior or interior of tiiat 
portion. Thus, for exampl , one or more 
rings of thermoplastic material may be used 
to provide the desired modification in the 130 
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diamet r. Examples of suitable th nno- 
plastic materials are the fusible th rmo- 
plastic materials described in British Patent 
Specification No. 1.062,043. If a ring of 
5 thermoplastic material is po:ntioned, for 
example, on the interior of the second end 
of the second hollow member, that ring may 
not only provide a portion of reduced in- 
ternal diameter, but may also assist ^ in 
10 holding the second electrically conductive 
member in portion and/or may, when 
molten, form a dam to prevent the escape of 
molten solder (if used). 
Although means such as those described 
15 above for preventing disengagement of the 
first and second hollow members should 
normally be present in the connector of the 
invention, there may be some circumstances 
in which it is more convenient to supply the 
20 first and second hollow members (and 
associated electrically conductive members) 
separately so that the user can insert one in 
the other immediately before use. The in- 
vention therefore also provides a kit of parts 
25 which comprises a first hollow member and 
electrically conductive member as defined 
above and a second hollow member and 
electrically conductive member as defined 
above. In this case, of course, the device 
30 does not include means for preventing 
separation of the hollow members unless the 
means aie such as not to prevent assembly 
of the device. 

The first hollow member and/or the 
35 second hoUow member may, if desired, 
comprise an electrically conductive material 
and may be, for example, a crimpable metal 
sleeve. Such a sleeve preferably has a closed 
cross-section but could, if desired, have a 
40 longitudinal slit therein such that it has, for 
example, a TT- or *C-shaped cross-section. 
When an electrically conductive hollow 
member is used, the hollow member itself 
may be used to form an electrical con- 
45 nection between the respective electrically 
conductive member and a conductor in- 
serted into tiie hollow member, and no 
additional components are necessary, 
althou^ means for enhandng the con- 
50 nection may if desired be used. When each 
of the hollow members is electrically 
conductive, insulating material must, of 
course, be so positioned that the hc^ow 
members are electrically insulated from 
55 each other and so tiiat each electrically 
conductive member, while hemg maintained 
in electrical contact with its associated 
hollow member (or being maintained in 
such a position that it can be brougiht into 
60 contact with the hollow member on 
crimping or heat-shrinking of the hollow 
member), is electrically insulated from the 
other hollow member and the other elec- 
trically conductive member. Means may 
65 also be provided for electrically insulating 



from the environment the connection made 
when a connector comprising one or more 
electrically conductive hollow members is 
installed on a cable; the insulating means 
may, for example, comprise one or more 70 
heat-shrinkable sleeves of electrically in- 
sulating material which is or are shrunk 
round the connection when the latter has 
been made« 

Preferred materials for crimpable sleeves 75 
to be used in the connector of the invention 
are materials which may be used 'for the 
manufacture of electrically conductive pin 
members, for example, copper, brass, 
phosphor-bronze, and beryllium copper. 80 

Although tiie hollow members use^ in the 
connector of the invention may be elec- 
trically conductive, at least one of the 
hollow members preferably comprises a 
heat-shrinkable sleeve of electrically in- 85 
sukiting material; advantageously, each 
hollow member comprises such a heat- 
shrinkable sleeve. Such sleeves are 
relatively inexpensive, and can readily be 
manufacture in the desired size and shape. 90 
Thus, for example, a heat-shrinkable sleeve 
can readily be provided with a necked-down. 
end portion by applying heat to the end 
portion to cause it to shrink while 
preventing shrinking of the remainder of the 95 
sleeve (for example by the insertion into the 
sleeve of an appropriately sized mandrel). 
Moreover, when heat-shrmkable sleeves of 
electrically insulating material are used, no 
additional insulating material is normally 100 
required to insulate one electrically con- 
ductive member from the other, or to in- 
sulate from the environment the connection 
made using the sleeve. Thus, for example, 
the second electrically conductive member 105 
may be positioned between the overlapping 
portions of the two sleeves so that it is 
completely insidated from the first elec- 
trically conductive member and from any 
conductor inserted into the first hollow 110 
member. Suitable materials for the heat- 
shrinkable electrically insulating sleeves 
used according to the invention are 
described in, for example, British Patent 
Specifications Nos. 990,235, 1,010,064 and 115 
1,062,043, and include, for example, 
crosslinked polyethylene and carosslinked 
polyvinyUdene fluoride. 

When a heat-shrinkable sleeve of elec- 
trically insulating material is used as a 120 
hollow member, tiie sleeve itself may, as in 
the case of a metal sleeve, be used in making 
the electrical connection between tiie 
electricsdly conductive member retained in 
that sleeve and a conductor inserted into the 1 25 
sleeve; in this case the heat-shrinkable sleeve 
is merely shrunk round the objects (that is 
the electrically conductive member and the 
conductor) to be joined, and holds them in 
contact Normally, however, it is desirable 130 
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to provide additional means, preferably a 
quantity of solder, for enhancing the 
electrical connection between the sub- 
strates. The solder fuses and flows when the 
5 connector is heated to cause shrinking of 
the heat-shrinkable sleeve and is forced by 
the sleeve into close contact with the ob- 
jects to be connected. The solder must 
normally, of course, be so positioned in the 
IQ sleeve that it does not fill the entire cross- 
section thereof, and is advantageously in the 
form of a ring. The solder is suitably 
prefluxed. 

One difficulty that is sometimes found 

15 when a heat-shrinkable sleeve (optionally 
together with a fusible material) is used to 
join two objects is that where for some 
reason the sleeve in its expanded state must 
have a j^articular diameter, the shrinkage 

20 ratio of the sleeve (that is, the ratio between 
its diameter in the expanded state and that 
in the fully shrunk state) may not be suf- 
ficient to bring the sleeve into close contact 
widi the substrates on shrinking. This dif- 

25 ficulty is frequendy found in the previously 
proposed device described earUer in this 
specification, wherein the smaller diameter 
sleeve must be large enough to engage the 
larger diameter ^eeve so that the expanded 

30 sleeves can be bonded together to form a 
one-piece device. In the connector of the 
present invention, however, the first sleeve 
may have as small a diameter as may be 
desired (provided, of course, means are 

35 present to prevent it from being completely 
withdrawn from the second sleeve in at least 
one direction), thus making it possible to 
obtain a firm and reHable bond between the 
electricaUy conductive member in the first 

40 hollow member and a conductor inserted 
into that hollow member. 

At least one of the electrically conductive 
members used in the- connector of the in- 
vention is advantageously such that at least 

45 a portion of that part of the member which 
^tends beyond the open end of the 
respective hollow member is at an angle to 
the lon^tudinal axis of that hollow member. 
The electrically conductive members are 
50 preferably 90** pins so that, when using a 
circuit board having holes normal to the 
surface of the board, the hollow members in 
the connector of the invention may he 
approximately parallel to the board surface. 
55 Although electrically conductive members, 
for example pins, which are round in cross- 
section can be used, electrically conductive 
members, for example pins, which are 
square in cross-section have the advantage 
60 that is is somewhat easier to prevent 
rotation of such electrically conductive 
members when installing the connector of 
the invention. Each electrically conductive 
member is advantageously retained in the 
65 respective hollow member in such a way 



that substantially no anal or rotational 
displacement of the electrically conductive 
member r lative to the hollow member is 
possible. This may be achieved, for 
example, by means of an adhedve or, in the 70 
case of a heat-shrinkable first hoUow 
member, by shrinldng the second end 
portion of the hollow member into firm 
contact with the electrically conductive 
member, the strength of the bond formed 75 
being enhanced, if desired, by a quantity of 
thermoplastic material. Alternatively, or in 
addition, the fiirst and/or second elec- 
trically conductive member may be held 
firmly between the respective hollow 80 
member and an insert, for example a ring of 
solder and/or a ring of thermoplastic 
material, positioned widiin tiie hollow 
member. In the latter case a heat-shrinkable 
hollow member may, during manufacture of 85 
the connector, be positioned around the 
insert(s) and the electrically conductive 
member and partially recovered so that it 
tightiy grips the insert(s) and the electrically 
conductive member- Materials from which 90 
pins can be made include, for example, 
copper, brass, phosphor-bronze and 
beryllium copper. 

In the case of an electrically conductive 
hollow member, although any of the above- ' 95 
described methods may be used for 
retaining the electrically conductive 
member in the hollow member, the elec- 
trically conductive member is preferably 
formed in one piece with the hollow 100 
member. Thus, for example, the electricaUy 
conductive member and the hoUow member 
may be stamped out of sheet metal. 

Each electrically conductive member 
used according to tilie invention is 105 
preferably, if it is not formed integrally with 
the respective hollow member, so mounted 
in that hollow member that fhe axis of that 
portion of the electricaUy conductive 
member that is within the member is sub- 110 
stantiaUy paraUel to the longitudinal axis of 
the hollow member. Advantageously, 
however, the axis of the electricaUy con- 
ductive member does not coincide with tiie 
axis of the hoUow member so that the 115 
electricaUy conductive member is eccentric 
with respect to the hoUow member. This has 
the advantage of making it easier to insert a 
conductor into the hoUow member and of 
making it possible for the electrically con- 120 
ductive member to be as close as possible to, 
for example, a printed circuit board so that a 
connection to the board made may be as 
strong as possible. 

If it is desired to instaU the connector of 125 
the invention on a cable before installing it 
on, for example, a printed circuit board, the 
connector may be so constructed that no 
rotation of one hoUow mraiber relative to 
the oth r is possible during installation so 130 
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that the alignment of the electrically 
conductive members of the connector is not 
disturbed during installation. Thus, for 
example, the hollow members may be of 
5 such a cross-section (for example, square) 
that no rotation is possible. Alternatively, or 
in addition, a plurality of connectors ac- 
cording to the invention may be mounted on 
one or more support members or brackets. 
10 Thus, for example, the first electrically 
conductive member of each of a number of 
connectors according to the invention may 
pass through a respective hole in a first 
teacket while in addition, or alternatively, 
15 the second electrically conductive members 
pass through holes in a second bracket. The 
use of such brackets not only has the ad- 
vantage mentioned above, but also has the 
advantage that the brackets may provide 
20 strain relief to the electrically conducave 
members if the connectors are installed on 
the board before being installed on the 
cable. Furthermore, the use of brackets 
makes it posable to make a plurality of 
15 connections qmckly and easUy and, if 
desired, automatically. A plurahty of 
connectors of the invention mounted on one 
or more brackets may form a paddle card 
termination device with variable spacmg, 
30 and such a device is also provided by the 
present invention. 

The connector of the invention may be 
made by any suitable method. One such 
method involves providing or fonnmg the 
35 second hollow member with the second 
electrically conductive member, providmg 
the first hollow member and/or the second 
hollow member with retaining means, in- 
troducing the second end of the first hollow 
40 member into the first end of the second 
hollow member, pushing the first hollow 
member through the second hollow memb«: 
until the first hoUow member extends out of 
the second end of the second hollow 
45 member, and, if the first electrically con- 
ductive member is not formed integrally 
with the first hollow member, inst a llin g the 
first electrically conductive member in the 
first hollow member. The_ precise method 
50 of carrying out each of these steps will of 
course depend on the nature of the various 
components of the connector, but will not 
present any difficulty to those skilled in the 
art. 

55 As well as having the advantage outlmed 
above, namely of making it possible to use a 
smgle connector for boards with different 
hole spacings, the connector of the in- 
vention also has the advantage that it may in 

60 some cases be used to obtam a connection 
between a cable and a printed circuit board 
which connection has an impedance which 
is acceptably close to the impedance of the 
cable. Thus, it has been found that when a 

65 cable comprisdng an inner conductor and an 



outer conductor is connected to a printed 
circuit board by means of a connector 
according to the invention, the second 
electrically conductive member may to 
some extent continu the shielding provided 70 
by the outer conductor and, if the distance 
between the first and second electrically 
conductive members is correctiy chosen, a 
surprisingly good impedance match may be 
obtained. Thus, in circumstances where Uie 75 
spacing between the electrically conductive 
members is not restricted to a particular 
value by die hole spadng on the circuit 
board, the manufacturer can indicate to tiie 
user of the device what spadng between the 80 
electrically conductive members should be 
used to give the best impedance match for a 
given cable. The present invention therefore 
also provides a method of making an 
electrical coimection between a printed 85 
circuit board and a cable comprising an 
inner conductor and an outer conductor, 
which method involves uang the connector 
of the invention. In particular the invention 
provides such a method in which the spacing 90 
between the electrically conductive 
members in that connector of the invention 
is so chosen that the impedance of the 
connection is as close as possible to that of 

the cable. ^ c 

Further advantages of the connector or 
the invention are that the hollow members 
mav provide strain relief at the connection 
and, where a heat-shrinkable insulatmg 
sleeve containing a quantity of solder is used, lOO 
that the sleeve itself provides insulation for 
the connection, and that the amoimt of 
solder can be selected by the manufacturer, 
and not left to the judgement of the person 
installing the sleeve'. Moreover, the con- 105 
nector is quick and easy to in:^rtall, especially 
in the case where heat-shrinkable sleeves 
containing solder are used. 

The invention will now be described, by 
way of example only, with reference to the HO 
accompanying drawings, in which: 

Figure 1 is a longitudinal cross-section 
through a connector constracted in ac- 
cordance with the invention, the connector 
being mounted on a pair of brackets, and 115 

Figure 2 is a >iew of a plurality of con- 
nectors of the invention mounted on a pair 
of brackets. 

Referring now to the drawings. Figure 1 
shows a connector 1 which comprise a first 120 
sleeve 2 and a second sleeve 3 of heat- 
shrinkable electrically insulating material 
(for example, irradiation crosslinked 
polyvinylidene fluoride). The first sleeve 2 
has an enlarged diameter portion 4 at a first 125 
end thereof and, at the opposite end, 5, is 
shrunk into contact with a 90° bent pin 6 of 
square cross-section. The pin 6 may be 
made, for exanaple, of tinned phosphor- 
bronze. The pin 0 is prevented from movmg 130 
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relative to the sleeve 2 by the shrunk end 
portion 5 and by a ring 7 of pr fluxed solder 
which is contained within the sleeve 2; the 
pin 6 is sandwiched between the sleeve 2 
5 and the solder ring 7. The downwardly 
extending portion of the pm is a force fit in a 
hole in a bracket 8. 

The second sleeve 3 is, like the first sleeve 
2, also provided with a ring of prefluxed 

10 solder, 9, and a 90*^ bent pin, 10. Hie pin 10 
is retained in position in the sleeve 3 by the 
sleeve 3 and the solder ring 9. A first end 1 1 
of the sleeve 3 is open to receive a cable (not 
shown), while the second end has a con- 

15 stricted portion 12 which cooperates with 
the enlarged diameter portion 4 of the first 
sleeve 2 to prevent the first end ci the first 
sleeve 2, which is slidingly received in the 
second end of the second sleeve 3, from 

20 being completely withdrawn therefrom. As 
indicated by the dotted lines in Figure 1, 
sliding of the sleeve 2 in the sleeve 3 permits 
adjustment of the spacing between the pin 6 
and the pin 10. 

25 In the connector shown in Hgure 1, the 
downwardly extending portion of the pin 10 
is a force fit in a hole in a bracket 13. U 
desired, the bracket 13 may be replaced by a 
bracket 13' through which a horizontal 

30 portion of the pin passes. The brackets 8 and 
13' can be seen more clearly in Figure 2, 
which is a view of four connectors of the 
invention mounted on brackets 8 and 13' to 
form a paddle card termination device with 

35 variable spacing. The connectors, ia to id, 
shown in Figure 2 are generally similar to 
the device 1 in Figure 1 except that each of 
the second sleeves, 3a to 3d, includes a ring, 
i4a to I4d of fusible thermoplastic material 

40 at the second end thereof. These rings assist 
in holding pins 10a to lOd in position in the 
respective second sleeve, provide a portion 
of reduced internal diameter at the second 
end of that sleeve, and, when the device is 

45 heated to cause the sleeves to shrink and the 
solder to fuse, melt and form a dam for the 
solder to prevent it escaping beyond the end 
of the sleeves 3a to 3d. It should be noted 
that sleeves used in the device illustrated in 

50 Figure 2 arc transparent, and that the rings 
of solder and thermoplastic material can be 
seen through the transparent sleeves. The 
rings 14a to I4d may, for example, comprise 
any of the fusible thermoplastic materials 

55 described in British Patent Specification No. 
1,062,043. 

WHAT WE CLAIM IS:— 

1. An electrical connector comprising a 
first hollow member having first and second 
60 ends at least the first of which is open, a first 
electrically conductive m mber retained in 
or integral with the first hollow member, at 
least part of which electrically conductive 
member extends beyond the second end of 



the first hollow m mber, a second hoUow 65 
member having first and second open ends, 
a second electrically conductive member 
retained in or integral with the second 
hollow member, at least part of which 
second electrically conductive member 70 
extends beyond one of the ends of the 
second hollow member, the first end of the 
first hollow member being slidably retained 
in the second hollow member, and the two 
electrically conductive members being 75 
electrically insulated from each other. 

2. A coimector as claimed in claim 1,, 
which also comprises a third hollow member 
having first and second open ends, a third 
electrically conductive member retained in 80 
or integral with the third hollow member, 

the third electrically conductive member 
being electrically insulated from the first 
and second electrically conductive mem- 
hers, 85 

3. A connector as daimed in claim 2, 
wherein the first open end of the second 
hollow member is slidably retained in the 
third hoUow member. 

4. A connector as claimed in any one of 90 
claims 1 to 3, wherein the first end of the 
first hollow memb^ is captive in the second 
end of the second hollow member* 

5. A connector as claimed in aiy one of 
claims 1 to 4, wherein tiie second elec- 95 
trically conductive member extends beyond 

the second end of tiie second hoEow 
member. 

6. A connector as claimed in any one of 
claims 1 to 5, wherein, in order to retain the 100 
first end of the first hollow member in the 
second hollow member, the first end of the 
first hollow member comprises a portion 
having a larger outer diameter than the 
remainder of that member and/or the 105 
second end of the second hollow member 
comprises a portion of smaller inner 
diameter than the remainder of that 
member. 

7. A coimector as claimed in clairn 6, 110 
v/herein the larger diameter portion is a 
fiared portion of the first hollow member 
and/or the smaller diameter portion is a 
necked-down portion of the second hollow 
member. ^ 1 15 

8. A connector as claimed in claim 6 or 
claim 7, wherein the outer diameter of the 
first hoUow member and/or the inner 
diameter of the second hollow member is 
modified by means of a layer of thermo- 120 
plastic material on the exterior or interior, 

as the case may be, of tiiat hollow member. 

9. A connector as claimed in any one of 
claims 1 to 8, wh^ein the first hollow 
member comprises an electrically con- 125 
ductive material. 

10. A connector as claimed in claim 9, 
wherein the first hollow memb^ comprises 
a crimpable metal sle ve. 
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11 A connector as claimed in any one of 
claii^ 1 to 10. wherein the second hoUow 
member comprises an electncaUy con- 
ductive material. 
S 12 A connector as clamied m clami li, 
wherein the second hollow member 
comprises a crimpable metal sleeve. 

13; A connector as claimed m any one of 
claims 1 to 8, 11 and 12, wherein the first 
1 0 hoUow member comprises a heat-shrmkable 
sleeve of electrically insulatmg material. 

14 A connector as claimed m claim IJ. 
wherein the heat-shrinkable sleeve is 
orovided with a quantity of solder. 
IS 15. A connector as daimed m any one of 
claims 1 to 10, 13 and 14. wherem the 
second hollow member compmses a heat- 
^rmkable sleeve of electrically msulatmg 

"^l^^^connector as claimed in claim 15, 
wheran the heat-shrinkable sleeve is 
nrovided with a quantity of solder. 

17 A connectOT as claimed in any one of 
claims 1 to 16. wherein at least one of tiie 
7S electrically conductive membCTS is such that 
^ at least a portion of that part of the member 
which extends beyond the respective hollow 
member is at an angle to the longitudmal 
axis of that membffl-. 
■m 18. A connector as claimed m claim 17, 
wherein the first electrically conductive 
member comprises a 90;* pin. 

19 A connector as daimed m claim l / or 
claiiA 18, wherein the second electacally 
35 conductive member compnsei a 90 pin. 
20. A connector as claimed m "»y one of 
daims 1 to 19, wherein eittier or both of the 
electrically conductive members bas a 
square cross-section. 
40 21. A connector as clamied ^ any one of 
claims 1 to 20, wherein either or both of the 
electricaUy conductive members is retamed 
in the respective hoUow member m such a 
way fliat axial and rotational displacem«it 
4S of that electricaUy conductive mraiber 
relative to the respective hoUow member is 
substantiaUy prevented. 

22 A connector as clauned m claim zi, 
wherein axial and rotational movement is 

50 substantiaUy prevented by means ol a 
po^on of the hoUow member firmly 
engaging tiie respective electncaUy con- 
ductive member. „i„;,„ -yi 

23 A connector as clauned m claim ji, 
55 whei^ein tiie engagement between toe 

hoUow member and the electeicaUy con- 
ductive member is enhanced by a quanbty 
of thermoplastic material. 

24 A connector as claimed m any one oi 
60 claims 21 to 23, wherein axial and rotational 

movement is substantiaUy prevented by 
cooperation between tiie hoUow member 
and an insert within tiie hoUow member, a 
portion of tiie electricaUy conductive 
65 member bdng sandwidied between tiie 



hoUow memb r and fli insert. 

25. A connector as claimed in claim 24, 
wherdn the insert comprises a nng of solder 
and/or a ring of tiiermoplastic material. 

26. A connector as claimed m any one of /U 
claims 1 to 12 and 14 to 25, wherem. when^ 
tiie first hollow member composes an 
electricaUy conductive material, ttie fl«t 
electricaUy conductive member is formed m 
one piece witti tiie first hoUow member. 75 

27 A connector as claimed m any one of 
claims 1 to 14 and 17 to 26. wherem. when 
the second hollow member comprises an 
electricaUy conductive material. «he second 
elsctricaUy conductive member is form<^ m w 
one piece wifli tiie second hoUow member. 

28 A connector as claimed m any one of 
daims 1 to 25, wherein at least one of the 
electricaUy conductive >ttfnb«"„ii,^ 05 
mounted in ttie respective hoUow mcmbo: 85 
that tiie axis of tiiat portion of the elj^ 
tricaUy conductive member that is witmn 
the member is substantiaUy paraUel to the 
longitudinal axis of hoUow member. 

29 A connector as clamied m claim ZO, w 
'wherein the axis of tiie electricaUy con- 
ductive member does not comcide with the 
axis of the hoUow member. ■ 

30. A connector as claimed m any one 01 
daims 1 to 29, wherein rotation of one 95 
hoUow member relative to tiie otiier is 
substantiaUy prevented. .„„ti^n^ 

31 A connector constructed substantmUy 
as described herein witii reference to, and as 
Ulustrated by. Figure 1 or Figure 2 of tiie 100 
accompanying drawings. 

32 A device which comprises a plurahty 
of connectors as claimed in any one of 
claims 1 to 31 mounted on one or more 
support members. „ 

33 A device as claimed m claim 
constructed substantially as described 
hcrdn witii reference to, and as lUustrated 
by. Figure 2 of tiie accompanymg drawings. 

34 A kit of parts which comprises a first I lu 
hoUow member as specified in any one of 
claims 1. 9, 10, 13 and 14 and, retained in or 
integral with tiie first hoUow member, a first 
electricaUy conductive member as specified 
to My one of daims 1, 17, 18, 20. 26, 28 and 1 15 
29. and a second hoUow member as 
specified in any one of claims 1. lt..J;f« 1^ 
smd 16 and, retained in or integral wiOi the 
second hoUow member, a second elec- 
tricaUy conductive member as specified m 1 20 
^y one of claims 1, 17, 19, 20 and 27 to 29. 

35. A method of electricaUy connectmg 
an electrical component to two electrical 
conductors, which method comprises 
malting an electrical connection between 125 
each conductor and ttie desured part of the 
component by means of a rfpectove 
electricaUy conductive member of a con- 
nector as dauned in any one of cl^ms 1 to 
31 flie relative poations of the first and 1-1" 
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second hollow members of the article being 
adjusted if necessary. 

36. A method as claimed in claim 35, 
wherein the electrical component is a 
printed circuit board and each electrically 
conductive member is inserted in a 
respective hole in the printed circuit board. 

37. A method as claimed in claim 35 or 
claim 36, wherein the two electrical con- 
ductors are the inner and outer conductors 
of a coaxial cable. 

38. A method as claimed in any one of 
claims 35 to 37, wherein the spacing be- 



tween the electrically conductive members is 
chosen such that the impedance of the 15 
connection is as close as possible to that of 
the cable. 

39. A method as claimed in claim 35 
conducted substantially as desoibed herein. 
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